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In calculating the pressure, we will suppose that the motion of each element is opposed by a retarding force proportional to the velocity*, of which therefore the components parallel to the axes may be denoted by — Ait, — hv, h being positive. This (Theory of Sound, § 239) is not inconsistent with the existence of a velocity potential, but we must imagine a bodily force to act throughout the fluid sufficient to maintain the velocity c. The only other force acting within the fluid is gravity. Hence, on the supposition that the motion is steady, the equation for the pressure takes
the form
p/p = const. + gz — h (</> — ex) — | C/"2
= const. + gz — A2ae~fesin(/c£ + e) - c2lkae~kzcos (kx + e) .......... (3)
The equation of the surface, found from (1) by putting ty = 0, is
cz = ^ a cos (kx + e) ........................... (4)
Thus, for the variable part of the pressure just below the surface, we get Sp/p —. 5) a. (gc~l — kc] cos (kx + e)— h^a. sin (kx + e) .......... (5)
In passing from (5) to the expression for the pressure -or which must act externally upon the surface, we must include the effect of the capillary tension T. The curvature of the surface is
c~JS 2&2 cos (kx + e), and thus
c-ar/p — %a(g + T'k* — fcc2) cos (lex + e) - Ac 2 a sin (kx + e),   ...... (6)
in which T' is written for T/p.
If we introduce a new angle e', denned by
(6) may be written
CBT//O = 2« V{(0 + T'l<? - 7cc2)2 + A2c2} cos (lex + e + e') .......... (8)
"In the problem before us, we are to regard w as given, and thence determine the form of the surface.    If we suppose
-Br/p = ;E/3 cos (kx+e),   ........................... (9)
where /3 and e are given for each value of k, then e + e' = e, and
c& = a V{(0 + T'k* - Ice"-)* + A2c2}. Accordingly, by (4),
_         /3 cos (kx+e — e')
T'k* - kc*) cos (kx + e) + @hc sin (kx + e)
gives the equation to the surface corresponding to the applied pressures (9).
* January, 1884.   The dissipative forces here introduced are ultimately supposed to vanish, but without them it did not seem easy to interpret the analytical expressions to which we are led.d as the envelope of a system of straight lines, and thus to obtain from theory a pretty good general idea of the phenomenon as a whole. In fig. 3 this construction is carried out for the particular case in which the asymptotes include a right angle.
